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Comparative morphological study of the male genitalia of 
Spondylidinae (Coleoptera: Cerambycidae) from China 
and their significance in taxonomy 


Chenli PENG, Zhu LI, Li CHEN? 


College of Plant Protection, Southwest University, institute of Entomology, Chongqing 400716, China 


Abstract: The male genitalia of four tribes and seven genera in the subfamily Spondylidinae in China are 
described and compared. Result shows that 18 genital morphologcial characteristics are different within this 
subfamily. Five differences such as shape of the parameres, ratio of length and width of parameres, shape of 
tergite VIII, etc., could be used to indentify tribes within the Spondylidinae. Six morphologcial characteristics, 
such as ratio of parameres and tegmen, shape of roof, curvature of median lobe, etc., could be used to identify 
genera within the tribe Asemini. Two characteristics, ratio of length and width of parameres and the setation of 
tergite VIII can be used to identify species in the genus Cephalallus. A key to the Chinese tribes of 
Spondylidinae and the genera of Asemini is presented. 
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Introduction 


Spondylidinae Audinet-Serville, 1832 belongs to Insecta, Coleoptera, Cerambycidae. The 
subfamily accepted here consists of 7 tribes, 32 genera and approximately 160 species 
worldwide (Danilevsky 2014; Wang 2017), this includes 4 tribes, 8 genera and 32 species 
presently recorded in China. The first species in this subfamily were recorded by Linnaeus in 
1758. By the 1920s, most genera of Spondylidinae had been established. For many genera, the 
type species were separated from Cerambycinae. The taxon was once divided two distinct 
subfamilies, Spondylidinae and Aseminae (Napp 1994; Monné 1994; Kusama et al. 1984; 
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Wang 2002; Ozdikmen 2014; Ozbek et al. 2015). The Aseminae became regarded as a junior 
synonym of Spondylidinae based on the characters of larva and pupa (Gressitt 1951; Gressitt 
& Rondon 1970; Cherepanov 1979; Nakamura et al. 1992; Althoff & Danilevsky 1997; 
Serafim 2007; Danilevsky 2014; Klausnitzer et al. 2016; Wang 2017). Asemini is the biggest 
tribe in Spondylidinae. It was established by Thomson in 1861, based on the type genus 
Asemum Eschscholtz, 1830. Up to now, 9 genera and 47 species are recognized as belonging to 
this tribe worldwide. In China, there are 4 genera and 17 species of Asemini. 

The male genitalia of Cerambycidae have been shown by a number of entomologists to 
provide valuable characters (Ehara 1954; Chen & Wu 1986; Wang 2002; Feng et al. 2010; Liu 
et al. 2012; Zhang & Chen 2013; He et al. 2015; Ren et al. 2016). Most research on 
Spondylidinae has focused on species description (Thomson 1861; Gahan 1906; Aurivillius 
1912; Matsushita 1933; Gressitt 1951; Danilevsky 2014), but there are only a few male 
genitalia descriptions of several species (Ehara 1954; Shi 2012; Lee et al. 2016) published. 
The value of male genitalia characteristics for tribal and genus identification in Spondylidinae 
is unclear. 

In this work, the male genitalia morphological characteristics of Chinese species in 
Spondylidinae were compared, and keys to tribes and genera are provided. The systematic 
relationships among the tribes and genera are also discussed, which suggested that these 
results generally coincide with the traditional classification of the subfamily. 


Material and methods 


Specimens 

A total of 33 individuals representing 10 species were examined. The materials were 
mostly provided by the following collections: 

SWU — Institute of Entomology, College of Plant Protection, Southwest University, 
Chongqing, China; 

BHU — Beihua University, Jilin, China; 

HICIQ — Hainan Entry-Exit Inspection and Quarantine Bureau, Hainan, China; 

YAF — Yunnan Academy of Forestry, Yunnan, China. 


Table 1. Specimens information for 10 species in Spondylidinae from China 


Species Number Collection 
Cephalallus oberthueri Sharp, 1905 9 SWU 
Cephalallus unicolor (Gahan, 1906) 5 SWU 
Arhopalus angustus Gressitt, 1951 1 HICIQ 
Arhopalus coreanus (Sharp, 1905) 2 BHU 
Arhopalus foveatus Chiang, 1963 1 YAF 
Arhopalus rusticus (Linnaeus, 1758) 4 SWU, YAF 
Asemum striatum (Linnaeus, 1758) 5 BHU, SWU 
Megasemum quadricostulatum Kraatz, 1879 2 SWU 
Tetropium gracilicorne Reitter, 1889 1 SWU 
Spondylis buprestoides (Linnaeus, 1758) 3 SWU, YAF 
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Methods 

The abdomen of each specimen is removed along the joint between the abdomen and 
metathorax, dissected along the lateral edge with an anatomical scissor, and boiled in 10% 
NaOH solution for 5-10 minutes in a water bath. Genitalia were extracted from the abdomen, 
cleared in water, and stored in capsules containing 75% alcohol and a small amount of 
glycerol (Shi 2012). 

Pictures were taken using a stereomicroscope (Leica M205A) and optimized with 
software Photoshop CC®. 

The terminology of male genitalia follows Slipitski & Escalona (2013), Jiang & Chen 
(2001) and Ehara (1954). The system of classification adopted here is that of Danilevsky's 
catalogue (2014). 
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Figure 1-3. Male genitalia of Spondylidinae (Arhopalus angustus Gressitt, 1951). 1. Tegmen, ventral view; 
2. Penis, ventral view; 3. Abdominal sternum VIII, ventral view. Scale bar = 1 mm. 


Results 


Spondylidinae Audinet-Serville, 1832 

Spondylii, Audinet-Serville 1832: 123. 

Description. Body small to moderate size. Head short, tranverse, anteriorly short, never 
rostrate; mouthparts prognathous. Antennal segments glabrous, 11-segmented, usually short 
and robust, slightly longer or shorter than body in male, always shorter in female, very short in 
Spondylidini. Forehead without keels or teeth. Labrum separate but often short and transverse. 
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Mandibles not chisel-shaped, rounded. Eyes very large (Pectoctenus) to very small 
(Michthisoma) (Svacha & Lawrence 2014), more or less emarginate, in some cases strongly 
constricted or divided into two parts (Tetropium). Stridulatory almost always divided in the 
middle by a longitudinal groove, sometimes absent (Tetropium). Pronotum oval to subsquare, 
without lateral margin. Elytra usually covered with longitudinal carina, normally developed 
and covering most of the abdomen. Prosternal process present. Procoxal cavities of variable 
shape, closed internally, open or closed posteriorly; lateral procoxa and trochantin at least 
partly exposed. Procoxae moderately transverse to subglobular, at most slightly projecting 
below prosternal process (Svacha & Lawrence 2014). Leg short, anterior tibia with 1 or 2 
spurs. 

Distribution. All biogeographic regions, mainly in the Northern Hemisphere, 
predominantly Holarctic (Wang 2017; Svácha & Lawrence 2014). Among the 8 genera 
recorded in China, only the Proatimia are endemic to the Oriental Region; the other 7 are 
transboundary genera. 


Key to Chinese tribes of Spondylidinae based on male genitalia 


1. Length of parameres not less than 3.5 times its basal width Asemini 
M Length of parameres less than 3.5 times its basal width MM 2 
2. Rod at apex of endophallus presenten Atimiini 
-. Rod at apex of endophallus absent: 41e eee seeeeeseee sens eas season sanson oan sanson tan sonnen sanson oan sanson oan sonnen san ea noan sanson onn sonnoan 3 
3. Tergite VIII hexagonal: Spondylidini 
-. Tergite VIII semi-elliptical--mmmmmmmemememmmemememenemenemeneneneneneneennenenennenennes Tetropiini 


Key to Chinese genera of Asemini based on male genitalia 


1. Parameres less than 1/4 as long as tegmen: Asemum 
-. Parameres not less than 1/4 as long as C34 are a A T ANANA NANA ANANA ANANA ANANA 2 
2. Median lobe bluntly pointed at the apical ventral edge SEE hae dabesnds ekeeresWeeessssseebes sedsiceesoutperesedeseee Megasemum 
-. Median lobe not bluntly pointed at the apical ventral edge: 3 
3. Roof absent ventrally, V-shaped dOrsally++ireteeeeseeseesense senten ses san oaoanoa monnen son senten sen sense sen oanoanonnonnoaoune Arhopalus 
2. Roof SHOT SU LL —————————————— Cephalallus 


Tribe Asemini Thomson, 1861 
Asemite Thomson, 1861: 259. Type genus: Asemum Eschscholtz, 1830. 


Genus Cephalallus Sharp, 1905 
Cephalallus Sharp, 1905: 148. Type species: Cephalallus oberthueri Sharp, 1905. 


Cephalallus oberthueri Sharp, 1905 (Figs. 4, 14, 24, 34, 44, 54) 

Cephalallus oberthüri Sharp, 1905: 148. TL: China, Yunnan. TD: Muséum National d'Histoire Naturelle, 
Paris. 

Criocephalus (Cephalallus) oberthuri, Aurivillius, 1912: 22. 

Arhopalus (Cephalallus) oberthuri, Gressitt, 1951: 37. 

Arhopalus oberthuri, Hua, 2002: 196. 

Cephalallus oberthueri, Lóbl & Smetana, 2010: 138. 

Male terminalia. Tegmen slender, slightly curved towards venter. Parameres slender, 1/4 
as long as tegmen, with length 4 times its basal width, covered with brown setae, with longer 
and dense setae apically. Roof absent ventrally, V-shaped dorsally. Ring slightly sclerotized, 
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phallobase narrowed to basal 1/3, expanded at the middle, gradually constricted and closed 
near apex. Penis slightly curved. Median lobe slightly longer than median struts, strongly 


pointed at the apical ventral edge. Endophallus moderately thin and long, with a sclerotization 
area in apical part. 


Figures 4-13. Tegmen of Spondylidinae in ventral view. 4. Cephalallus oberthueri Sharp, 1905; 
5. Cephalallus unicolor (Gahan, 1906); 6. Arhopalus angustus Gressitt, 1951; 7. Arhopalus coreanus (Sharp, 
1905); 8. Arhopalus foveatus Chiang, 1963; 9. Arhopalus rusticus (Linnaeus, 1758); 10. Asemum striatum 
(Linnaeus, 1758); 11. Megasemum quadricostulatum Kraatz, 1879; 12. Tetropium gracilicorne Reitter, 1889; 
13. Spondylis buprestoides (Linnaeus, 1758). Scale bars = 1 mm. 
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Tergite VIII ligulate, concave apically, slightly longer than wide, about 6/5 as long as 
wide; covered with sparse short brown setae laterally, denser and longer apically, longest in the 
dent. Spiculum gastrale nearly as long as tergite VIII, more than two times as long as spiculum 
relictum. 

Distribution. China (Zhejiang, Fujian, Jiangxi, Hubei, Guangxi, Chongqing, Yunnan, 
Xizang, Taiwan); India (AR). 

Specimens examined. 1d, China, Chongqing, Simian Mountain, Dahonghai, 
10-VII-2008, leg. Li CHEN (SWU); 13, China, Zhejiang, Yuyao, 31-VII-1-VIII-2016, leg. 
Zhu LI & Chenglong REN (SWU); 13, China, Xizang, Linzhi, Motuo, elev. 2100 m, 
07-VII-2017, leg. Zhiwei DONG (Zhiwei DONG donate to SWU); 1, China, Xizang, Linzhi, 
Motuo, elev. 2100 m, 17-VIII-2017, leg. Jianyue QIU, Chenli PENG & Hao XU (SWU); 14, 
same data but 15-VIII-2017; 14, same data but 23-VIII-2017; 1, China, Xizang, Bomi, 
Tongmai, elev. 1800 m, 11-VIII-2017, leg. Jianyue QIU, Chenli PENG & Hao XU (SWU); 20, 
same data but 13-VIII-2017. 


Cephalallus unicolor (Gahan, 1906) (Figs. 5, 15, 25, 35, 45, 55) 

Criocephalus unicolor Gahan, 1906: 97. TL: India (Assam). TD: The Natural History Museum, London. 

Megasemum projectum Okamoto, 1927: 63. 

Male terminalia. Tegmen slender, moderately curved towards venter. Parameres slender, 
1/4 as long as tegmen, with length about 5 times its basal width, covered with brown setae, 
with longer and denser setae apically. Roof absent ventrally, V-shaped dorsally. Ring 
moderately sclerotized, phallobase narrowed to basal 1/3, expanded at the middle, gradually 
constricted and closed near apex. Penis slightly curved. Median lobe slightly longer than 
median struts, strongly pointed at the apical ventral edge. Endophallus moderately thin and 
long, with a sclerotization area in apical part. 

Tergite VIII ligulate, concave apically, slightly longer than wide, about 11/10 as long as 
wide; covered with sparse short brown setae laterally, denser and longer apically. Spiculum 
gastrale slightly longer than tergite VIII, more than two times as long as spiculum relictum. 

Distribution. China (Jilin, Jiangsu, Zhejiang, Fujian, Jiangxi, Henan, Hubei, Hunan, 
Guangdong, Hainan, Chongqing, Sichuan, Guizhou, Yunnan, Hongkong, Taiwan); Mongolian 
Plateau; Korea; Japan; Laos; India (Assam: North Khasi Hills); Myanmar. 

Specimens examined. 15 China, Chongqing, Jiangjin, Simian Mountain, 14-VII-2006, 
leg. Yaqin SONG (SWU); 16, China, Chongqing, Beibei, Southwest University (SWU); 13, 
China, Chongqing, Banan, Ersheng Town, 01-VI-2016, leg. Chenglong REN (SWU); 16, 
China, Zhejiang, Yuyao, Siming Mountain, 31-VII-2016, leg. Zhu LI & Chenglong REN 
(SWU); 13, China, Hainan, Yinggezui, 14-IV-2016, leg. Jianyue QIU & Xiaoyan YAN 
(SWU). 


Genus Arhopalus Audinet-Serville, 1834 
Arhopalus Audinet-Serville, 1834: 77. Type species: Cerambycx rusticus Linnaeus, 1758. 


Arhopalus angustus Gressitt, 1951 (Figs. 6, 16, 26, 36, 46, 56) 

Arhopalus (Cephalocrius) angustus Gressitt, 1951: 36. TL: China, Shanghai. TD: Institute of Zoology, 
Chinese Academy of Sciences, Beijing. 

Arhopalus angustus, Hua, 2002: 196. 
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Figures 14-23. Tegmen of Spondylidinae, lateral view. 14. Cephalallus oberthueri Sharp, 1905; 
15. Cephalallus unicolor (Gahan, 1906); 16. Arhopalus angustus Gressitt, 1951; 17. Arhopalus coreanus 
(Sharp, 1905); 18. Arhopalus foveatus Chiang, 1963; 19. Arhopalus rusticus (Linnaeus, 1758); 20. Asemum 
striatum (Linnaeus, 1758); 21. Megasemum quadricostulatum Kraatz, 1879; 22. Tetropium gracilicorne Reitter, 
1889; 23. Spondylis buprestoides (Linnaeus, 1758). Scale bars = 1 mm. 


Male terminalia. Tegmen slender, slightly curved towards venter. Parameres slender, 3/10 
as long as tegmen, with length 3 times its basal width, covered with brown setae, with longer 
and dense setae apically. Roof very short ventrally, V-shaped dorsally. Ring slightly sclerotized, 
phallobase nearly parallel at basal 1/3, expanded backward, gradually constricted after middle 
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and closed to apex. Penis slightly curved. Median lobe nearly as long as median struts, weekly 
pointed at the apical ventral edge. Endophallus moderately robust. 

Tergite VIII ligulate, distinctly concave apically, nearly as long as wide; covered with 
long dark brown setae laterally, denser and longer apically. Spiculum gastrale slightly longer 
than tergite VIII, about 1.1 times as long as tergite VIII, less than two times as long as 
spiculum relictum. 

Distribution. China (Shanghai, Jiangsu, Hainan). 

Specimen examined. 13, China, Hainan, Changjiang, Bawangling, 07-IV-1997 
(HICIQ). 


Arhopalus coreanus (Sharp, 1905) (Figs. 7, 17, 27, 37, 47, 57) 

Criocephalus coreanus Sharp, 1905: 153. TD: Korea. TL: The Natural History Museum, London. 

Criocephalus (Criocephalus) coreanus, Aurivillius, 1912: 20; Matsushita, 1933: 237. 

Arhopalus (Arhopalus) coreanus, Gressitt, 1951: 34. 

Arhopalus coreanus, Hua, 2002: 196. 

Male terminalia. Tegmen slender, slightly curved towards venter. Parameres slender, 3/11 
as long as tegmen, with length 5 times its basal width, covered with brown setae, with longer 
and dense setae apically. Roof short; Ring slightly sclerotized, phallobase narrowed to basal 
1/4, slightly geniculate constriction, expanded to the middle, gradually constricted after middle, 
and distinctly constricted to closed near apex. Penis moderaterly curved. Median struts 5 times 
longer than median lobe, weekly pointed at the apical ventral edge. Endophallus moderately 
thin, with a sclerotization area in apical part. 

Tergite VIII ligulate, concave round apically, 1.5 times as long as wide; covered with 
short dark brown setae laterally and apically. Spiculum gastrale slightly longer than tergite 
VIII, about 1.1 times as long as tergite VIII, less than two times as long as spiculum relictum. 

Distribution. China (Northeast Territory); Korea; Japan. 

Specimens examined. 24, China, Jilin, Jiaohe, 03-VI-2016 (BHU). 


Arhopalus foveatus Chiang, 1963 (Figs. 8, 18, 28, 38, 48, 58) 

Arhopalus (Cephalocrius) foveatus Chiang, 1963: 64, 72. TL: China, Yunnan. TD: Institute of Zoology, 
Chinese Academy of Sciences, Beijing. 

Male terminalia. Tegmen slender, moderately curved towards venter. Parameres 3/11 as 
long as tegmen, with length about five times its basal width, covered with brown setae, with 
longer and denser setae apically. Roof very short; Ring slightly sclerotized. Phallobase 
narrowed from base, constricted and closed at apical 1/4. Penis moderatey curved. Median 
lobe nearly as long as median struts, strongly pointed at the apical ventral edge. Endophallus 
very robust and long, with a sclerotization area in apical part. 

Tergite VIII ligulate, intensively concave apically, about 8/7 as long as wide; covered 
with long dark brown setae laterally and apically, denser apically. Spiculum gastrale slightly 
longer than tergite VIII, nearly 1.2 times as long as tergite VIII, less than two times as long as 
spiculum relictum. 

Distribution. China (Fujian, Yunnan, Xizang). 

Specimen examined. 1, China, Yunnan, Xijiekou, 25-IV-2017 (YAF). 


Arhopalus rusticus (Linnaeus, 1758) (Figs. 9, 19, 29, 39, 49, 59) 
Cerambyx rusticus Linnaeus, 1758: 395. TL: Sweden. TD: Zoologiska Institutionen, Uppsala. 
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Callidium tristis Fabricius, 1787: 154. 
Criocephalum coriaceus Motschulsky, 1845: 89. 
Cerambyx lugubris Gmelin, 1790: 1847. 
Criocephalus pachymerus Mulsant, 1839: 64. 
Criocephalus hispanicus Sharp, 1905: 157. 


BH 


Figures 24-33. Penis of Spondylidinae, ventral view. 24. Cephalallus oberthueri Sharp, 1905; 25. Cephalallus 
unicolor (Gahan, 1906); 26. Arhopalus angustus Gressitt, 1951; 27. Arhopalus coreanus (Sharp, 1905); 
28. Arhopalus foveatus Chiang, 1963; 29. Arhopalus rusticus (Linnaeus, 1758); 30. Asemum striatum 
(Linnaeus, 1758); 31. Megasemum quadricostulatum Kraatz, 1879; 32. Tetropium gracilicorne Reitter, 1889; 
33. Spondylis buprestoides (Linnaeus, 1758). Scale bar = 1 mm. 
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Male terminalia. Tegmen slender, slightly curved towards venter. Parameres slender, 1/4 
as long as tegmen, with length 4 times its basal width, covered with brown setae, with longer 
and denser setae apically. Roof very short. Ring moderately sclerotized, with geniculate 
constriction at basal 1/3. Phallobase nearly parallel at basal 1/6, weakly expanded at basal 1/3, 
gradually constricted and closed near apex. Penis slightly curved. Median lobe much longer 
than median struts, about 3 times as long as median struts, weakly pointed at the apical ventral 
edge. Endophallus moderately robust and long, with a sclerotization area in apical part. 

Tergite VIII ligulate, round apically, slightly longer than wide, about 7/6 as long as wide; 
covered with sparse short brown setae laterally, denser and longer apically. Spiculum gastrale 
nearly 1.3 times as long as tergite VIII, nearly three times as long as spiculum relictum. 

Distribution. China (Beijing, Tianjin, Hebei, Shanxi, Inner Mongolia, Liaoning, Jilin, 
Heilongjiang, Zhejiang, Fujian, Jiangxi, Shandong, Henan, Hubei, Sichuan, Guizhou, Yunnan, 
Shaanxi, Gansu); Russia (Far East); North Korea; South Korea; Japan; Tajikistan; Kazakhstan; 
Turkey; Georgia; Russia (Europe); Europe; Morocco; Bulgaria; Ethiopia; America; Australia 
(introduced). 

Specimens examined. 1¢, China, Yunnan, Kunming, Shilin, elev. 1500-1900 m, 
VII-2017 (YAF); 26, China, Yunnan, Yiliang, VIII-2017 (YAF); 14, China, Hebei, Xiong 
Town, elev. 1700 m, 23-V-1980, leg. Qingli XIONG (SWU). 


Genus Asemum Eschscholtz, 1830 
Asemum Eschscholtz, 1830: 66. Type species: Cerambyx striatus Linnaeus, 1758. 


Asemum striatum (Linnaeus, 1758) (Figs. 10, 20, 30, 40, 50, 60) 
Cerambyx striatus Linnaeus, 1758: 396. TL: Sweden. TD: Zoologiska Institutionen, Uppsala. 
Callidium agreste Fabricius, 1787: 152. 

Cerambyx dichroum Gmelin, 1790: 1846. 

Asemum atrum Eschscholtz, 1830: 66. 

Asemum brunneum Haldeman, 1847: 35. 

Asemum fuscum Haldeman, 1847: 36. 

Asemum moestum Haldeman, 1847: 35. 

Asemum juvencum Haldeman, 1847: 36. 

Asemum mastum var. obsoletum Haldeman, 1847: 35. 
Asemum substriatum Haldeman, 1847: 36. 

Asemum subsulcatum Motschulsky, 1860: 152. 
Asemum amurense Kraatz, 1879: 97. 

Asemum curtipenne Casey, 1912: 258. 

Asemum ebenum Casey, 1912: 258. 

Asemum fulvipenne Casey, 1912: 260. 

Asemum gracilicorne Casey, 1912: 258. 

Asemum amputatum Casey, 1912: 259. 

Asemum costulatum Casey, 1912: 260. 

Asemum parvicorne Casey, 1912: 260. 

Asemum pugetanum Casey, 1912: 261. 

Asemum brevicorne Casey, 1912: 261. 

Asemum amurense var. tomentosum Plavilstshikov, 1915: 108. 


Asemum striatum v. limbatipenne Pic, 1916: 10. 
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Asemum carolinum Casey, 1924: 227. 

Asemum stocktonense Casey, 1924: 227. 

Asemum striatum japonicum Matsushita, 1933: 235. 

Male terminalia. Tegmen slender, moderately curved towards venter. Parameres 1/5 as 
long as tegmen, with length about 3.6 times its basal width, covered with brown setae, with 
longer and denser setae apically. Roof absent; Ring slightly sclerotized, phallobase narrowed 
to basal 1/4, expanded backwards, widest at the middle, gradually constricted and closed at 
apical 1/5. Penis moderatey curved. Median lobe 1/5 as long as median struts, sharply pointed 
at the apical ventral edge. Endophallus moderately robust and long. 

Tergite VIII ligulate, nearly truncate apically, slightly longer than wide, about 7/6 as long 
as wide; covered with short brown setae laterally and apically, denser apically, almost the same 
length apically. Spiculum gastrale slightly longer than tergite VIII, nearly 5/4 as long as tergite 
VIII, hardly two times as long as spiculum relictum, with a sclerotization area in apical part. 

Distribution. China (Tianjin, Hebei, Shanxi, Inner Mongolia, Liaoning, Jilin, 
Heilongjiang, Zhejiang, Shandong, Sichuan, Yunnan, Shaanxi, Gansu, Qinghai, Ningxia, 
Xinjiang); Mongolia; Russia (Far East); North Korea; South Korea; Japan; Kyrgyzstan; 
Kazakhstan; Turkey; Georgia; Russia (Europe); Europe; Bulgaria; Ethiopia; America; 
Australia. 

Specimens examined. 1, China, Shanxi, Ningxi, VII-1980, Pinus armandi (SWU); 13, 
China, Jilin, Jiaohe, Houshan, 17-VI-2016(BHU); China, Jilin, 13-VI-2015 (BHU); 24, 
China, Jilin, Mopan Mountain, 05-VI-2012, leg. Forestry, Grade 09 (BHU). 


Genus Megasemum Kraatz, 1879 
Type species: Megasemum quadricostulatum Kraatz, 1879. 
Megasemum Kraatz, 1879: 97. Type species: Megasemum quadricostulatum Kraatz, 1879. 


Megasemum quadricostulatum Kraatz, 1879 (Figs. 11, 21, 31, 41, 51, 61) 

Megasemum quadricostulatum Kraatz, 1879: 98. TL: Russia. TD: Senckenberg Deutsches 
Entomologisches Institut, Mtincheberg. 

Megasemum 4-costulatum v. Brevior Pic, 1901: 11. 

Male terminalia. Tegmen slender, moderately curved towards venter. Parameres 1/5 as 
long as tegmen, with length about four times its basal width, covered with brown setae, with 
longer and denser setae apically. Roof short. Ring slightly sclerotized, with horny projection at 
the base, phallobase narrowed to basal 1/7, expanded before middle, gradually constricted 
after middle and closed at apex. Penis moderatey curved. Median lobe 1/3 as long as median 
struts, bluntly pointed at the apical ventral edge; Endophallus moderately robust and long. 

Tergite VIII triangular, rounded apically, nearly as long as wide; covered with short 
brown setae laterally and apically, denser apically. Spiculum gastrale weekly longer than 
tergite VIII, two times as long as spiculum relictum. 

Distribution. China (Heilongjiang, Fujian, Jiangxi, Hubei, Xizang, Shaanxi, Taiwan); 
Russia; Korea; Japan. 

Specimens examined. 15, China, Shaanxi, Hanzhong, 18-VIII-1981 (SWU); 14, China, 
Xizang (Hao XU donate to SWU). 


Tribe Tetropiini Seidlitz, 1891 
Tetropiina Seidlitz, 1891: 179. Type genus: Tetropium Kirby, 1837. 
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Figures 34-43. Penis of Spondylidinae, lateral view. 34. Cephalallus oberthueri Sharp, 1905; 35. Cephalallus 
unicolor (Gahan, 1906); 36. Arhopalus angustus Gressitt, 1951; 37. Arhopalus coreanus (Sharp, 1905); 
38. Arhopalus foveatus Chiang, 1963; 39. Arhopalus rusticus (Linnaeus, 1758); 40. Asemum striatum 
(Linnaeus, 1758); 41. Megasemum quadricostulatum Kraatz, 1879; 42. Tetropium gracilicorne Reitter, 1889; 
43. Spondylis buprestoides (Linnaeus, 1758). Scale bars = 1 mm. 
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Figures 44-53. Median lobe of Spondylidinae, ventral view. 44. Cephalallus oberthueri Sharp, 1905; 
45. Cephalallus unicolor (Gahan, 1906); 46. Arhopalus angustus Gressitt, 1951; 47. Arhopalus coreanus 
(Sharp, 1905); 48. Arhopalus foveatus Chiang, 1963; 49. Arhopalus rusticus (Linnaeus, 1758); 50. Asemum 
striatum (Linnaeus, 1758); 51. Megasemum quadricostulatum Kraatz, 1879; 52. Tetropium gracilicorne Reitter, 
1889; 53. Spondylis buprestoides (Linnaeus, 1758). Scale bars = 1 mm. 


Genus Tetropium Kirby, 1837 
Callidium (Tetropium) Kirby, 1837: 174. Type species: Callidium (Tetropium) cinnamopterum Kirby, 
1837. 


Tetropium gracilicorne Reitter, 1889 (Figs. 12, 22, 32, 42, 52, 62) 

Tetropium gracilicorne Reitter, 1889: 287. TL: Russia. TD: Magyar Természettudomanyi Mizeum, 
Budapest. 

Tetropium gracilicorne v. altaiensis Pic, 1902: 9. 

Tetropium gracilicorne v. rubripes Pic, 1902: 9. 

Male terminalia. Tegmen slender, moderately curved towards venter. Parameres robust, 
3/11 as long as tegmen, with length about 1.3 times its basal width, covered with brown setae, 
with longer and denser setae apically. Roof short. Ring slightly sclerotized. Phallobase 
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expanded from base 1/5, constricted backward and closed at apical 1/4. Penis moderatey 
curved. Median lobe slightly longer than median struts, strongly pointed at the apical ventral 
edge, median struts weakly sclerotized. Endophallus very robust and long. 

Tergite VII semi-elliptical, parallel laterally, rounded apically, about 4/3 as long as wide; 
covered with short dark brown setae laterally and apically, denser apically. Spiculum gastrale 
nearly as long as tergite VIII, more than two times as long as spiculum relictum.. 

Distribution. China (Inner Mongolia, Northeast Territory, Xinjiang); Mongolia; Russia; 
Korea; Japan; Kazakhstan. 

Specimen examined. 14, China, Jilin, Yunling North, 03-VII-2004, leg. Wentao GAO 
(BHU). 


Tribe Spondylidini Audinet-Serville, 1832 
Spondylii Audinet-Serville, 1832: 123. Type genus: Spondylis Fabricius, 1775. 


Genus Spondylis Fabricius, 1775: 15 
SpondylisFabricius, 1775: 159. Type species: Attelabus buprestoides Linnaeus, 1758. 


Spondylis buprestoides (Linnaeus, 1758) (Figs. 13, 23, 33, 43, 53, 63) 

Attelabus Buprestoides Linnaeus, 1758: 388. TL: Europe. TD: unknown. 

Cerambyx maxillosus DeGeer, 1775: 84. 

Spondylis elongatum Latreille, 1829: 107. 

Spondylis sinensis Nonfried, 1892: 85, 92. 

Spondylis buprestoides var. Zwergi Bodemeyer, 1927: 43. 

Male terminalia. Tegmen robust and stout, moderately curved towards venter. Parameres 
2/7 as long as tegmen, with length 3 times its basal width, covered with brown setae, with 
longer and denser setae apically. Roof slightly differentiated. Ring moderately sclerotized, 
nearly heptagon-shaped. Phallobase gradually expanded after middle, widest at apical 1/3, 
constricted and closed to apex. Penis moderately curved. Median lobe much longer than 
median struts, about twice as long as median struts, bluntly pointed at the apical ventral edge. 
Endophallus moderately robust and long. 

Tergite VIII hexagon, nearly truncate apically, slightly longer than wide, about 9/11 as 
long as wide; covered with short dense brown setae laterally and apically. Spiculum gastrale 
slightly longer than tergite VIII, nearly 7/6 as long as tergite VIII, three times as long as 
spiculum relictum. 

Distribution. China (Beijing, Hebei, Inner Mongolia, Heilongjiang, Jiangsu, Zhejiang, 
Anhui, Fujian, Jiangxi, Henan, Hubei, Hunan, Guangdong, Sichuan, Guizhou, Yunnan, 
Shaanxi, Taiwan, Hongkong); Mongolia; Russia (Far East); North Korea; South Korea; Japan; 
Kazakhstan; Turkey; Azerbaijan; Georgia; Russia (Europe); Europe; Egypt; Morocco; 
Bulgaria; Austria. 

Specimens examined. 15, China, Chongqing, Banan, East hot spring, 01-VI-2016, leg. 
Chenglong REN (SWU); 28, China, Yunnan, Kunming, Shilin, elev. 1500-1900 m, VII-2017 
(YAF). 


Tribe Atimiini LeConte, 1873 
Atimiini LeConte, 1873: 322. Type genus: Atimia Haldeman, 1847. 
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Figures 54-63. Teminalia of Spondylidinae, lateral view. 54. Cephalallus oberthueri Sharp, 1905; 
55. Cephalallus unicolor (Gahan, 1906); 56. Arhopalus angustus Gressitt, 1951; 57. Arhopalus coreanus 
(Sharp, 1905); 58. Arhopalus foveatus Chiang, 1963; 59. Arhopalus rusticus (Linnaeus, 1758); 60. Asemum 
striatum (Linnaeus, 1758); 61. Megasemum quadricostulatum Kraatz, 1879; 62. Tetropium gracilicorne Reitter, 


1889; 63. Spondylis buprestoides (Linnaeus, 1758). Scale bars = 1 mm. 


Genus Atimia Haldeman, 1847 
Atimia Haldeman, 1847: 56. Type species: Atimia tristis Haldeman, 1847 (= Clytus confusus Say, 1827). 


Atimia nadezhdae Tsherepanov, 1973 

Atimia nadezhdae Tsherepanov, 1973: 80. TL: Russia. TD: Siberian Zoological Museum, Institute of 
Animal Systematic and Ecology of Animals, Novosibirsk. 

Male terminalia. Tegmen robust and stout, slightly curved towards venter. Parameres very 
robust, 1/3 as long as tegmen, with length 3 times its basal width, covered with sparse light 
brown setae apically. Roof distinct, short. Ring slightly sclerotized, phallobase parallel at basal 
1/3, constricted and closed to apex. Penis moderately curved. Median lobe nearly 3 times as 
long as median struts, strongly pointed at the apical ventral edge. Endophallus moderately 
robust, with a long rod apically. 

Distribution. Korea; Russia (Far East). 

Note. No specimens of this tribe have been collected on the Chinese Mainland for a long 
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time due to its rarity and special habit. The characteristics of a foreign species was cited from 
the publication A New Record of the Tribe Atimiini LeConte (Coleoptera: Cerambycidae: 
Aseminae) in Korea (Lee et al. 2016) in order to compare the characteristics of the subfamily. 


Comparative morphology 

18 genital characteristics were used for this comparative morphological study (Table 2). 
The result shows that these characteristics differ within this subfamily. Five characteristics 
such as shape of the parameres, ratio of length and width of parameres and shape of tergite 
VIII, etc., can be used to indentify tribes in the Spondylidinae. Six characteristics such as ratio 
of parameres and tegmen, shape of roof and curvature of median lobe, etc., can be used to 
identify genera in Asemini. Two characters, the ratio of length and width of parameres and the 
setation of tergite VIII can be used to identify species in the genus Cephalallus (Table 3). 


Table 2. Characters used for morphological comparison 


Characters Abbreviation Detail 
Curvature Cl Curvature of parameres bending to venter 
C2 Curvature of median lobe bending to venter 
Ratio RI Ratio of length and width of parameres 
R2 Ratio of parameres and tegmen 
R3 Ratio of median structs and median lobe 
R4 Ratio of length and width of tergite VIII 
R5 Ratio of spiculum gastrale and dorsal plate 
R6 Ratio of spiculum gastrale and spiculum relictum 
Shape SHI Shape of parameres 
SH2 Shape of ringed part in ventral view 
SH3 Shape of apical ventral edge of median lobe 
SH4 Shape of roof 
SH5 Shape of endophallus 
SH6 Shape of tergite VIII 
SH7 Shape of apex of tergite VII 
Setation SEI Setation of parameres 
SE2 Setation of tergite VIII 
Present or Absent P Rod at apex of endophallus 
Discussion 


Length of the parameres and roof are relatively stable characteristics in Cerambycidae, 
and can be used for the classification in Cerambycidae (Ehara 1954). Our research suggests 
that the ratio of length and width of parameres is the most important character of the male 
genitalia in Spondylidinae. In addition, the shape of parameres, shape of tergite VIII, rod at 
apex of endophallus, and the setation of the tergite VIII are also functional as identifying 
characteristics among tribes of this subfamily from China. 
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Tetropium used to be placed in Asemini (Linsley 1962; Vives 2000; Ohbayashi & Niisato 
2007). It is obviously different from Asemini in male genitalia, such as parameres robust and 
tergite VIII semi-elliptical, suggesting that it should be separated as a distinct tribe, and 
confirming the classification of Danilevsky (2014). Cephalallus was once regarded as a 
subgenus of Arhopalus based on external morphological characteristics (Gressitt 1951; 
Hayashi 1961; Gressitt & Rondon 1970; Pu 1992). According to the male genitalia 
characteristics such as shape of roof, shape of apex of tergite VIII, ratio of spiculum gastrale 
and spiculum relictum, our results show that it should be separated from Arhopalus as a 
distinct genus and this agrees with Ohbayashi & Niisato (2007) and Lim et al. (2014). 
Similarly, Megasemum was once placed as a subgenus of Arhopalus by Gressitt (1951), Shi 
(2012) reconstructed the phylogenetic relationships based on morphological characteristics, 
which also suggested Megasemum should be combined with Arhopalus as a subgenus. 
However, there are remarkable differences in male genitalia between them. For example, in 
Megasemum tergite VIII is always triangular, while in species of Arhopalus it is mostly 
ligulate. Megasemum and Arhopalus should be treated as two distinct genera (Linsley 1962; 
Ohbayashi & Niisato 2007; Danilevsky 2014). 

In addition, the apical part of the endophallus with a sclerotization area in most species of 
Asemini is similar to that of some Lamiinae species (Slipinski & Escalona 2013). This may 
suggest that the genetic relationship between Spondylidinae and Lamiinae is close, consistent 
with the viewpoint that Spondylidinae are sister to Lamiinae (Haddad et al. 2017). More 
evidence such as molecular data would be needed in further study. 
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